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INSTRUMENT AND SYSTEM FOR PREPARING 
THE DISC SPACE BETWEEN TWO VERTEBRAL BODIES 

[0001] This application claims the benefit of U.S. Provisional Application No, 

60/317,405 filed September 4 , 2001. 


FIELD OF THE INVENTION 

[0002] The present invention relates to instruments and instrument systems for preparing 

the two endplates of a disc space for either insertion of a material and/or device intended to 
prevent motion between the two adjacent vertebrae (commonly referred to as fusion) or a device 
intended to permit motion between the two adjacent vertebral bodies (sometimes referred to as 
an artificial disc or artificial motion segment). 


BACKGROUND OF THE INVENTION 

[0003] A large segment of the population have chronic back problems which cause pain 

and disability. The cause of back pain is often the result of diseased disc material between 
opposing vertebrae. The diseased disc material usually causes pain because the disc material 
inadequately supports the opposing vertebrae, thereby allowing the space between the vertebrae 
to collapse and irritate or damage a spinal nerves, 

[0004] Surgical techniques have been developed to eliminate the persistent pain resulting 

from diseased disc material. In such techniques, the diseased disc material is removed and the 
joint between opposing vertebral bodies is fused. Fusion specifically involves removing the 
diseased disc, preparing a bore for receiving an implant, and inserting the implant between the 
opposing vertebral bodies. 
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[0005] Spinal fusion implants and the surgical instruments used for implanting these 

fusion implants are well known in the art. The surgical instruments required for preparing the 
disc space typically include one or more distractors, drills, reamers, and other instrument. The 
need for so many different instruments increases the complexity and cost of the surgery. 
Moreover the use of drills and reamers creates a risk of pushing tissue towards the neural 
structures. 

[0006] Accordingly, an instrument which avoids the above problems is needed. 

K SUMMARY OF THE INVENTION 

Q 

[0007] An instrument is disclosed herein for distracting a disc space between adjacent 

m' ■ 

W vertebrae and simultaneously preparing endplates of the vertebrae. The instrument comprises a 
= body having opposing upper and lower surfaces separated by curved side surfaces that extend 
^ between a posterior end of the body and an anterior end of the body. A first plurality of teeth 
y extends across the upper surface of the body, and a second pluraUty of teeth extends across the 
|4 lower surface of the body. The first and second plurality of teeth may be constructed as 

ratcheting teeth that angle back toward the anterior end of the body. 

[0008] Also disclosed herein is a system for distracting a disc space between adjacent 

vertebrae and simultaneously preparing endplates of the vertebrae. The system comprises at least 

two differently dimensioned instruments as set forth above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The advantages, nature, and various additional features of the invention will 

appear more fully upon consideration of the illustrative embodiments now to be described in 
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detail in connection with accompanying drawings where like numerals are used to identify like 
elements and wherein: 

[0010] FIG. 1 is a plan view of an exemplary embodiment of a combination broach and 

distractor instrument made according to the principles of the present invention; 
[0011] FIG. 2 is a plan view of an exemplary embodiment of a broach inserter of the 

instrument of FIG. 1; 

[0012] FIG. 3A is a plan view of an exemplary embodiment of a broach of the instrument 

of FIG. 1; 

[0013] FIG. 3B is a posterior end view of the broach of FIG. 3A; 

[0014] FIG. 3C is an anterior end view of the broach of FIG. 3A; 

p [0015] FIG. 4 is a side elevational view of the broach of FIG. 3A; 

[0016] FIG. 5 is an enlarged side elevational view of an exemplary broach in a 7 or 8 mm 

size showing the two anterior-most teeth (of the upper or lower body surface); and 
[0017] FIG. 6 is an enlarged side elevational view of an exemplary broach in a 9 to 18 

mm size showing the two anterior-most teeth (of the upper or lower body surface). 
[001 8] It should be understood that the drawings are for purposes of illustrating the 

concepts of the invention and are not necessarily to scale. 

DETAILED DESCRIPTION OF THE INVENTION 
[0019] FIG. 1 shows an exemplary embodiment of a combination broach and distractor 

instrument 10 made according to the principles of the present invention. The instrument 10 
generally comprises a broach 12 and a broach inserter 14, both of which are typically made from 
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stainless steel. One of ordinary skill in the art will of course appreciated that the instrument 10 
may also be made from other suitable materials. 

[0020] As will soon become apparent, the instrument 10 of the present invention is 

configured to prepare the disc space for a like shaped implant/bone graft i.e., a material and/or 
device intended to prevent motion between the two adjacent vertebrae (conmionly referred to as 
fusion) or a device intended to permit motion between the two adjacent vertebral bodies 
(sometimes referred to as an artificial disc or artificial motion segment). The instrument 10 
prepares the endplates of both vertebrae simultaneously so as to minimize the labor of surgery, 
and distracts the disc space as broaches 12 of increasing size are inserted into the disc space. 
[0021] As shown in FIG. 2, the broach inserter 14 typically includes an elongated driver 

shaft 16 and a handle 18 having a diameter Dh which may be greater than the diameter Ds of the 
shaft 16. The shaft 16 may be provided at a distal end 22 thereof with a fastening element 24 for 
removably coupling the broach 12 to the inserter 14. By way of example but not limitation, the 
fastening element 24 may comprise a threaded stud 25, extending axially therefrom. The handle 
18 may be provided with a knurled surface 20 or other means for faciUtating secure manual 
gripping of the handle 18. A proximal end 26 of the handle 18 is typically provided with a 
convex surface 28 against which a mallet or other like device may be used to tap the handle 18. 
In one exemplary embodiment, the inserter 14 may have a length Li of about 12.2 inches. In 
another exemplary embodiment, the inserter 14 may have a length Li of about 18.6 inches. One 
of ordinary skill in the art will of course appreciate that the inserter 14 may be made in other 
lengths. 

[0022] As shown in FIG. 3A, the broach 12, as viewed in plan, generally has a 

asynmietrically formed oval body 30 defining a short axis As that extends in an anterior- 
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posterior direction, and a long axis Al that extends perpendicular to the short axis As, In one 
exemplary embodiment, the body 30 may have a length Lb, as measured in the direction of the 
short axis As, of about 0.86 inches and a width Wb, as measured in the direction of the long axis 
Al, of about L274 inches. In another exemplary embodiment, the body 30 may have a length Lb 
of about LOS inches and a width Wb of about L612 inches. One of ordinary skill in the art will 
of course appreciate that the body 30 may be made in other lengths Lb and widths Wb to match 
the device to be implanted. 

[0023] The body 30 includes opposing upper and lower surfaces 32, 34 that are separated 

by curved side surfaces 36, 38 which extend axially between a truncated posterior end 40 of the 
body 30 as shown in FIG. 3B and a truncated anterior end 42 of the body 30 as shown in FIG. 
3C. The curved side surfaces 36, 38 are shaped to mimic the overall U-shape of the vertebral 
^ bodies. The upper and lower surfaces 32, 34 of the body 30 each define one or more elements 44 
fy that are configured to 1) distract the disc space between two vertebral bodies without cutting or 
^ shaving bone tissue when the broach is inserted therein, and 2) cut or shave soft tissue or bone 
when the broach 12 is withdrawn from the disc space, thereby minimizing the risk of pushing 
tissue towards neural structures. 

[0024] The element or elements 44 are preferably configured as a plurality of ratcheting 

teeth 46. The teeth 46 typically extend across the upper and lower surfaces 32, 34 of the body 
30, in a direction which is generally perpendicular to the short axis As of the body 30 and 
inserter 14. The teeth 46 preferably extend across the body 30 in a continuous manner. When 
viewed from either the posterior or anterior end 40, 42, the side surfaces 36, 38 appear 
substantially flat with beveled or curved upper and lower edges 48, 50 that merge into the ends 
of the teeth 46 defined by the upper and lower surfaces 32, 34, 
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[0025] As shown in the side elevational view of FIG,4 , a convex surface 52 extends 

between the upper and lower surfaces 32, 34 at the posterior end 40 of the body 30. The convex 
surface 52 faciUtates impaction of the broach 12 into the disc space between two vertebral 
bodies. A substantially planar surface 54 extends between upper and lower surfaces 32, 34 at the 
anterior end of the body 30. The planar surface 54 has a second fastening element 56 that is 
adapted to cooperate with the fastening element 24 of the inserter 14, to removably couple the 
broach 12 and the inserter 14 together in a secure manner. By way of example but not limitation, 
the second fastening element 56 may comprise a threaded closed-ended bore 58 with a beveled 
opening 60 (also see FIG. 3 A), if the fastening element 24 of the inserter 14 comprises a 
threaded stud 25 used in the example above. 

[0026] Referring still to FIG.4, each tooth 46 angles back toward the anterior end 42 of 

the body 30. The upper and lower surfaces 32, 34 taper posteriorly at an angle 6 from the 
posterior-most pair of opposing teeth 46 such that the thickness T of the body 30, as measured 
between edges of the opposing teeth 46, decreases shghtly from the anterior-most pair of 
opposing teeth 46 to the posterior-most pair of opposing teeth 46. This taper angle 0 matches the 
broach 12 to the implant lordosis, and in one exemplary embodiment, may be about 7 degrees. 
[0027] For purposes of illustration but not limitation, FIG. 5 shows an enlarged view of 

the two anterior-most teeth 46 (of the upper or lower body surface 32, 34) of an exemplary 
broach 12 in a 7 or 8 mm size (as measured between the posterior-most pair of opposing teeth). 
Each full tooth 46 typically includes a generally planar, anterior wedge surface 62, a generally 
planar posterior shovel surface 64, and a root surface 66. The intersection of the wedge and 
shovel surfaces 62, 64 define a sharp cutting edge 68. For purposes of illustration and not 
hmitation, each tooth 46 may have a height h of about 0.064 inches, a lengdi 1 of about 0,160 
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inches (except the two anterior-most opposing teeth 46 which each have a length 1 that is 
substantially less than 0.160 inches as can be seen in FIG. 4), and the root surface 66 may have a 
radius R of about 0.030 inches. Additionally, the wedge surface 62 of the tooth 46 is typically 
angled at an angle 0w of about 60°, as measured from an imaginary line i extending 
perpendicular to axial center line CL in the drawing, and the shovel surface 64 is typically angled 
at an angle 0s of about 10°, as measured from the imaginary line i. Note that in this 
embodiment, a partial segment 70 of the wedge surface of another tooth extends from the root 
surface 66 of the anterior-most full tooth 46. This is necessary due to the small size of the 
broach and the need to have sufficient space for the threaded hole. 

[0028] For purposes of illustration but not limitation, FIG. 6 shows an enlarged view of 

the two anterior-most teeth 46 of an exemplary broach 12 sized from 9 to 18 mm (as measured 
between the posterior-most pair of opposing teeth). The teeth 46 in this embodiment are 
substantially identical to the teeth 46 in the embodiment shown in FIG. 5, except there is no 
partial wedge surface of another tooth extending from the root surface 66 of the anterior-most 
tooth 46 (on larger sizes, there is sufficient space to have flats extend off of the root surface). 
Flats are preferred to provide clearance and for space to gather cut material. 
[0029] Since vertebrae size and disc space vary from patient-to-patient (and since such 

sizes vary along the length of the spine of any given patient), several sizes of implants (not 
shown) are typically required. Additionally, the desired amount of distraction varies from patient 
to patient and from spine location to spine location. Therefore, several different sizes of broaches 
12 for particular sizes of implants and/or amount of distraction are typically used together with 
one or more inserters 14 in a system according to the invention. There is a starter broach 12, as 
well as a broach 12 for each implant height and cross section. The broaches 12 may range in 1 
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mm increments from 7 to 18 nrni (as measured between the posterior-most pair of opposing 
teeth). Each of the broaches 12 can be coupled to the same inserter 14, hence, only one inserter 
14 is required in the system. However, one of ordinary skill in the art will of course appreciate 
that each broach 12 may be provided with its own inserter 14 in the system. 
[0030] The use of the instrument system of the present invention will become apparent 

from the following description. 

[0031] Preoperatively, the surgeon must decide which intervertebral levels to fuse. This 

may be done using a variety of diagnostic techniques, such as radiographs, MRI, discography, 
patient history, and physical examination. 

[0032] For the L5/S1 level, the patient is positioned in the supine position, with a pad 

under the lumbar spine to maintain lordosis. For higher levels, the surgeon may choose either a 
supine position or a lateral decubitus position. In either case, a table should be used that 
acconmiodates both lateral and anterior-posterior radiographs. 

[0033] A vascular or general surgeon usually provides the exposure while the spine 

surgeon assists and then performs the fusion. To access the L5/S1 level, the lumbar spine is 
exposed through a low transverse or paramedian incision while a retroperitoneal plane is 
developed. For higher levels, it may be more appropriate to use a midaxillary incision aligned 
over the level to be treated. 

[0034] The implant/graft device is implanted in an anterior-posterior direction so that the 

retroperitoneal plane must be developed from the anterior direction. 
[0035] Standard general and/or vascular surgical instruments are used to perform the 

exposure down to the level(s) of the fusion. They are also used to maintain the exposure via the 
appropriate retractors. 
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[0036] The exposure is completed when the anterior surface of the spine is exposed. 

[0037] To identify the correct disc level(s) and that the approach is in the appropriate 

place, needle(s) are inserted into the intervertebral disc as markers, and the location(s) 
determined by means of a C-arm anterior-posterior radiograph. If the needle is not along the 
midline, it should be repositioned and an additional radiography taken to assure its proper 
location. 

[0038] Iliac crest autograft is harvested from the iliac crest. This can be done using 

^ standard techniques. Depending on the size and height of the device used, approximately 0.5 to 
^ 1.5 cc of bone is required at each fusion level. The bone graft does not provide structural 
m support but instead is used for its biological properties to stimulate bone formation, 
pi [0039] An annulotomy is performed using a scalpel to make a windov^ in the annulus. It 

^ ^ should be centered about the midhne. It should be as long as the space to be occupied by the 
f ^ implant. 

!S [0040] Pituitary rangeurs and small currettes can be used to perform the discectomy. 

[0041] Distraction and endplate preparation are performed using the instrument system of 

the present invention. Based on the size of the disc space, a broach 12 of the present invention is 
selected and coupled to the inserter of the invention. The broach 12 is impacted into the disc 
space by tapping on the proximal end surface 28 of the inserter handle 18 with a mallet. 
Intermittent lateral radiographic evaluation may be necessary to ensure the proper position in the 
anterior-posterior direction. Once the broach 12 is fully seated, it is removed from the disc space 
by moving the inserter in the medial-lateral direction perpendicular to the direction of insertion, 
A slap hammer is not used to remove the broach 12, in order to prevent fracturing the vertebral 
body or in damage to the anterior blood vessels. The teeth 46 on the broach 12 are back cutting, 
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meaning that they only cut when the broach 12 is removed from the disc space. This prevents 
fragments from being pushed posteriorly towards the canal. 

[0042] Broaching should be done in a step-wise fashion, working up from a shorter 

broach to a taller broach. The first broach should fit in the disc space and remove a minimal 
amount of bone. As soon as the endplate has been machined flat and bleeding bone exposed, 
endplate preparation has been completed. 

[0043] One implant device is used at a single level. The proper implant size corresponds 

to the final broach used to prepare the disc space. 

[0044] Placement of the implant device should be along the midline. 

[0045] The hole of the appropriately sized implant is stuffed with the already harvested 

autologous bone. The implant is then coupled to an implant inserter. The inserter allows 
placement of the device into the disc space, A tamp is then used to fully seat the device. 
Moderate tapping on the tamp is required. If excessive force is needed, the implant is removed 
and disc space checked for obstructing bone or a narrow posterior opening. If excessive force is 
necessary, bone removal or a change in implant size may be required. The implant device should 
be slightly posterior of the anterior aspect of the vertebral bodies in its final position. 
[0046] While the foregoing invention has been described with reference to the above 

embodiments, various modifications and changes can be made without departing from the spirit 
of the invention. Accordingly, all such modifications and changes are considered to be within 
the scope of the appended claims. 
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